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(57)Abstract: 

PROBLEM TO BE SOLVED:To enable sufficient light 
emission output by effectively dispersing an element 
operating current, which brings light emission on almost 
the entire surface of a light-emitting region, enlarging a 
light-emitting area, and satisfactorily maintaining the 
quality of a light-emitting layer. 

SOLUTION: In a compound semiconductor light-emitting 
element 10 in which a P-type pedestal electrode 5 is 
formed on a P-type semiconductor layer 3 in which P- 
type impurities are added via a transparent thin film 
electrode 4, injection heat treatment is performed inside 
the P-type semiconductor layer 3 at a temperature is a 
specified range, and a high resistance ion implantation 
region 6 which is formed, so as to have a resistance 
higher than that of the P-type semiconductor layer 3 is 
formed. The P-type pedestal electrode 5 is formed 
above the high resistance ion implantation region 6. 
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onm%m<Dmmm^mk-rztm<Dmmmm*t> 

14, Lambert-Beer ©ffilU ( rs&jfcaffc^ffl 5 
ftj *3j|gJ|S7*h (AO £&«03§fi\ 1 4 0 0H# 
BS) *S«*i-**l<t£T-f S. »Mft4 5 0nmit 
S*fe36fc*t-f-6aifl*l4, »l*)2 0nm^ii5 
Auflf^fooTI45 0%SrTlHl5t<?5t^-5. L-fc^o 



[0 0 3 5] rtt&ic, m%:Vknm4<Dmm-&m<-f z 
$-m*ptef§3k(o&m&i-t£?>h<Dkt£y, pb 

13 £*J«1-4SMfcfc£i:3fc»?>. «S©}g;fcT;©*@A-^ 
3§7fcB3»©IS'h#£L\ »3t»fl[tt<6:T-f4. i©4? 

o T (4, &JRfflEBI «ffi±fc&JRSMbi»;&» ^>J& 

lRl±i-*»IS*i*#6>ixS. r©&JRIMb4&««R&, 
Tift©*- 5 s/^ttroS3tttmffi4 4 9 tiSfttttcffiti 
5tt»T-Mt2)i:, ft©r i:Tift©®^'t4*«4©S 

N i 2 O^N iO, N i 2 O3 ^(D~y^^mt<^>m 

r.m<t? L *^<D=f-?-<}j± (Ti) mtmm&b 

5 C -»fl2=y^U (N i0 2 ) ^tU^iS^S 

vmwkt Lxmmxhz, $ <btc 4 tpm 

S3 t©^*tt5rrS]_h^*6lC{4, &jRRfcfeftaiRJh 

[0 0 3 6] 7 = -/Wc4 MjSffiffii LfciaSJgSvf^V 
aAIH^6©±*(C{4, pjg-gfja**ffi5 5r, Ss^ 
*a3ttt«S4Sr^L-C-t©*iB±t^^-f5. P^ 
ffi«S5*S3ttt«ffi4«>*B±|c^i-ak:tt, p^ 

SiVM4K7-('^s'^V^©Sffi}c:±!5^L, S^tt 
®:x.T^tii$-Br5 J K>S(4^v\ 

[0 0 3 7] p»-&a»«tt5tt, i^ffi^t-Y^V-a 

5 ©JSB©— gC?rjttg!SM$-fr-C©»4 S n t t!I5T'# 2>o 

JSE©a»W<£i!bSRSr P^S 3 (Dgl«fg)tt$tt 

m-tzz. t^t?#So r©*^, t<DpB-&mm.m5<D 
ehu&. pBm3\zML*-^-y?m.mm\>^w*- 

^*>i£A^6©i«;lgfettti:ffi^oT, p^j£tt 

il3mu, Jt«WflSV^-5 y^«««SLSrt>/£. 
bi-*t»«)«^«:, & • ffifS (Au • Zn) • 
^^<y (Au • B e) -g-^fcS. 
[0 0 3 8] #»IU»±, ^^-VffiAft^^fiJffl LT^fiK 
Lfc^gfet-f 6 ©±*(C p JK-^J^SH 5 Sr 
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(C{4g1-§^7feg2— <Dmffi.$:Witt\ m 1 <d5kWAX'7F 
[003 9] p^^jffi«S5(Ol£ffi^lcM:LTi«ffiirL-r 

*^^T*(4, i««^^&Affit^ 6 p^iif 

mmm5<D&wm<Do. 4{g^±2. ofm^Tt-rs, 
[oo4o] sg^-r *>&Am*& 6 (Dj&m*s p ^ 

n Jsst-Y *>a-A«« 6 znmmj&-fz>o 

N (x) 

= {Q/ (21/2* • A R p ) } • « 

±IES: (2) izto^x, QiiK-Xi, mmirfiti^m 
A#<7>*¥-tiLffim (i cm 2 ) i;iiASJi5^ty©M 

h * «flEte#&t-5»&Aft:©*flo a» e> ©at $ u 
tomm&vmuk&icmim-tz (sk^s) . ar p i* 

**«36**-*-#ftK:tii!i-*-$. ±ea (2) ii, sa 

lc, «*.tfp«jl3 0J:5'5j:*aAfr©*E*>f>ogB$ 
[0 0 4 6] *&WXlt, ffi«*tW^-vaEAffl«6«r» 



[0 0 4 1 ] p^J&^SWJiEB^tfrO+'fri* isjffi 

6 p mismmm 5 <djse«^±[h] s 

it5ffi^;^aAiffl$6<OKSl5 J S\ tOti*6>fiSL 
fc mm K. P J&£ffi«ffi 5 T t «*? * \i\ 

[0042] ±m<Dmm.tfi4 *>8LAmi$. 6 gfjto 

iS^©£fitc-t£(caA£*ifc. gfIB r^fcj (C&AL 

*&-{^ 5fcv^±ra-tn©R»±ic^*9— 6 r. t a* 
T't2)„ H5»S:^*vaA««6SrlR]HSSr«l^tkft$ 

6 <DW-mm<omm, p 5 ©§Bi© 

0. 4«FEJLh2. OffifgtTfci-S. ^©*^(4P*tBic 
[ 0 0 4 3 J i&ffitt-f* vaAH$6<7>7£4MraXI4, _t 

X'<?-=-^y-$-tui®mcmmx'% 

7fcLT/°^— -^Srfr^ ii^X-f— y (deep) 
[0 0 4 4] KSSt-f *^ffiA««6 0¥B8HJia^-f 

*>aA^H6a«***v^3feJl 2 {cS.^W^«^(ciHl 

[0 0 4 5] >r^-vaAS*tfc^iHMS»«>»«N©aaA 
^*B^e>(Oai$^|fi]x<^^N (x) J1*0(DLS 
SJHISrSflti: LT-J»l^a; (2) T'ififfl^ix?) 

( r^iiSiS^-f ^K— 7 • fVW*J s 1 9 90^10^ 
2 0 BlU)S^4JSlJ, («e) l#Jl.tg^tT, 10 6I# 



xp {-1/2 • (x-Rp/ARp) 2| 

(2) 

m3(omm<7>i/2y.Tk-r 5 D aAt^t^M 
a t^5p j^s 3 *et)^ b oai $ £ p ?£Ji 3 comm- 

[0 0 4 7] ifEtfM^&Att, l^-^{c-[H]fc'(-t 
aAi-5»©W®-&t?fc5^, rixSr, SA*#^^(b 
$*T(5T[HltaAi-5, (#») 
tT\ i^ffifet-f ^-vaA^6OgH$*|6]<0tS«rJi:<-t- 
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[ 0 0 4 8 J 12 4 «>f ^">-ttA^#® (dfxo fc«-g-(D£ 

AtS^^Vl^-tL, ADifm/E^A^ib/J^i: 3 

N 2, N 3 i^fkU gi^SR pfcRpl, R p 2, 
R P 3 < -f-ftfr*,, *P^«£E©tiAir 

&*fffiIR p t*g*Pi"S. ^LT, fi^coj^^S 
ftMNl, N2, NS^MtSrtt*, #MAL 

[0 04 9] #&aA<0«-£-*>, ^gt*©^lgR p 
1, Rp 2- •$rpfl3©if(Dl/2HTtt5. - 

T*tt, £-©T?ro«:»?RgRp 1, R P 2-OH> ftA 
cOg^?R@R p max £ p ^Jf 3 CDJIJfiCD 1/2 «T t 1" 

5: i(cffi^-r-5o CTx.fi, g*^2 4<d ltfco-^y 

^•>?a^*>- (24M g + ) mmmi±zi ook 

V, 1 5 0KVSi;2 0 0 KVi LTMiiALfcS^ 
fc, *AwS^fit^R pmax iiJPJi«J±Sr2 OOKVi 

y fr-Mc, *lDii*J±£2 0 OKVi LT24 M g + £&A 
Lfc^g-O^fHSR p«\ A/LO. 2Mm@^T*fc 
5o SSBWett, roSAcD&i^gRpmax Srp^g 

*SRpiS, i At p f 1 3 ©if © 1 / 2 BIT i 4 

5 i 5 k p mm 3 o^ffiiiKcaA-t a r t t -r z 
[oo5o] 2 ±tc#ft-rs p mm 3 nui-e 

^©SMSRpIl p^g3 0-g-f+(DJiffWl/ / 2W 
mtf, 3§ftJl2±{;ijiff£0. Umit 
5Mg R-/^kT/i^-?A • #}) ^Ajgfld>P>^5 
p«^!/ KJli, H5C<JiJ?iSr0. l/imit5p)g 

0. 2,imi:t5pii3ii5ii$^fcSfijctfeoT 

S^fR®Rpf4-^H-wgff(Dl/2J^T(c^S-r5 
0. l M m£lTit5, 

[0051] aA««as*ti«««(j:ae-f-<5<ow:, © 

tUnMhlt (Rp + ARp) <D«$iSfl?-C*>5. 
X\ A R p J4R p 1 / 2X*&>£frb (SUttitf) 

• t^M^J , 10 6M#f) , (Rp + 
ARp) fiJfti. 5 'Rpi:^5„ #*3fl<&*0< , &Jg 



jrsr p^pmm 3<d 1/2 EiTJ-tssi-nti, &ais 
m&&b&&&izmm-rzmz 1. 5-R P it tv^ 

l^pj£Ji3©3/4g£<0«££fc0, aAtM^fgTt 
383t«2fcii:8L aA^^^roSrESCr £#T-t 
[0 0 5 2] SitA*tfe5 p^3{^rt^ELTV>5 p 

siksea-ts ^nfc*itT?p3»i 3 ©ttAi«i;#i 

M g £ K— fv^Lfcg-fktfy 

MgClSfflBl. 6 0 AfZ nO-^iXfil . 

3 3Affc^ r©jjS^^©ffij*i;ig<5#a&A3*i.5 

T*tt, te-g-A<[el«-t-6lc^e 3 -r, *&5fc#<«>i»Sfi 
^Pfe^F*3ft-f-5i«Stii-f^-vaA^6^»ii$$tl-5* 
-g-^fe5 o ^^tCtt, aff-fS^Ate^^LT, Mg 

4 ^tfct£©ifi^Z n#3§ftJ12f^<i;{SAL.T, ^Fffl 

mm%m 2 co^ B B B a^^(4m««)#tt^^fk$-yr5 
~ <D&.\zmZf-*ft W X fi , &A-rz>-<7>r> 

mcwaa-tz p m^m.m t m— ^v^j£{ei l. ^jr-t-^s 
Srw-rstoi-r^o «itf. p«i3©pf» 

stdaA-rs^^-vatiMg, s^aBe^s i ir-rs 

[0 0 5 3] *3t»2O«^0!l%RWi-5t, * 

0. 5 /imitiTV K— /O^-fk^y [>A • ^^v 5 ^ 

MS) *S|Pj±-f- SOU, ^3fe©¥fe'tt(-fftt-5LED* 
#5©tcgffi:T*fe5. T> K— /coS'fk^y ^ A . -i >- 
i?^A*>fe*5|8JtJi20JiffSr. ^5t5O|ftl/10* 
ffiUmtm< *#:«I(C(4, iM*)10nmit5 

©|)15~30nmtt5rtiff^ 7VK 

III Ul»k«»^3fflE«*>P>» *-*v>tt#M©*-?#F 
*«;i£<D#FJI£tll/£U ^Sr3g3tS2£LTt«tv\ 
[0 0 5 4] ^M^lSr K-trv^Lfc»3t« 2 £ 

LTI4, gJl^ lOOAtU ffifS (Z n) £S3R (S 
i ) £r*lc K-fV^LfcS^y *A • -< V-^^A^ 
e>«*rixtfiv\ *fc, 1M10A-0. 5/xm£ 
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LTI4±fSWT V K-TttV^fiCTilMfe K— 7° 

[0 0 5 5] Igftjf 2 &Wj£?2j@£Jg<art&&£iiiiBft 
(C(4, #|cR3tSr*PA>5CV^ ±ffi<0— JRSC Al x Ga y 

[0056] r<Di *%0J{C#5HW^ffi-t:-(4. 

JtlSiWffivK^o 6 o ot£(±i o o oTOTofiSt* 
aA«*aasrifi-f wi-c, *ifi$W;a->'aA««6«:je 

SCliri: Lfc. ^^">-ffiABt(c^LfcaAti« 
3£r>t>^|l|(CiS5«ft{k£ftT^S<7?T\ i«]gSt-Y^-> 
LT> ■t©ilSSSt'f*vaAffi«6 0±*^, iSftttft 

SiffiSt'T^-vaA^etcioT^f 5* t^T 



[0 0 5 7] ^(O^Jfe^ffiT-tt. K«tt-<d->a 

f&J^LTV^So p^£jffiS#5<DjKffiififCJtLTiS5Jg#i 

mmm 5 ©T#{a«0>$83te* 2 {zmn^mm, u 

6 -t^ns^ti* t-c P ?g^ffi«ffi 5 (Dmm&zfcTZ 
#3B9i-?hu ffitegtw^-vaAffiSteospEa 

£ p ff^ffi*! 5 OItEffi«CD 0 . 4fflfRJb2. Ofg^T 
i LfcWT, i««Si'f*^aA«l*6tt*^-»f^*flElC 

[0 0 5 8] £«bfc, pBM 3(Df^m^Air^4^^ 
Wfi.fSSR p (Srpil3©gi^b-?-Oif©l/2 
ZITt Vti<DX\ aAtH**s»3feJB 2 
05&TI- 5 r £ AS X § , 38}t Jf 2 O D a p« SrfitSf L T K V ^ 

osBfliKiisffitft^^vaEA^e^j^^ixa^, p 

[0 0 5 9] i«»ttWd-^ftA««6S:, 
4*>-$:&*LXl&l8.-fZ£o\zLtz<DX\ ^SiiAW 

-r * yiiAi* 6 ogg $ coils Sr« < r t x 
^tucitK iftfefet-r^-^aAffl^e^i^-Siii 

[0 0 6 0] ^fc, SA-f s-f^-vasr, p^#^^ 

aALfctt^ft^S^^SrHiJh-et, teftttOift 
v\fii^-£:&A LT^r(OJ1^^3tS 2 tc«A-f5 «fc 3 * 
rttKJhT-t, pf^Jl3^^2co D 0 nK§:«/ < e5i 

"So 

[0 0 6 1 ] iO^SMO^^fe^Wfr***^ 
[0 0 6 2] 

[^iS^J] (miUKiW *»W*r**^-f*-K (L 
ED) (Cilffl Lfc^i-g•(COV^T|!^.^J-r-5o LEDfflaiW 

[0063] 05 (4*^pj(o» i nnmicmz>mmm& 
tt&TF-rmxhz. lll^c*5v^T, i«4, a 
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«1 0 0±l£f8)IbT«/&£*l,T^5„ MlOOH 
t, IS2^yf- (its 5 0 mm) ffj^9 0(im 

©PiffiiFSLfc (oooi) (cB -y-7r4T (a 
-A] 2 0 3 mfeM>) £{£fflLfc. Sl£l 0 0±(Cli, T 
VK-y©fft7yV5 = !?A (A 1 N) ^ibJ&S^ffJi 
100a, if (Si) F-^Oift^!) ?i>. ( G a 
N) ^«bJ&3 nM<DT$K? 7 -y YM 10 1, ±&fB©^ 
(I n) ffij$Jfc&#?)l 0% (0. 1 o) 

5^110 2, TV^i/VJ* (Mg) *x>Ws^Wtok 

(A 1 0 . l5Ga 0 .85N) ^P>^5 Jrjfl* 9 y Kg 1 0 

jfi o 3 a srnsftaji**, LEDm^(ommmmwi 

lSr^Lfco JigB^yy Kil03t3^^Ml 

0 3 a itt, ^T'pf^g 1 3 OlC&oTV-S. 

[0 0 6 4] Igftii 1 0 2 ©JigBtCffig Lfc±g|S^ 7 y 
Kg 1 0 3 ©gffte 0 . 0 5^1^ 3>-^^hJ110 
3a©Ifi40. 1 /imJJl«-*»«tC»J»U P«H 
30?r0. 15/zmiLfe, i^7?Kil0 3W 
3^^Ml03a (C*J"f-5Mg© F-kV«|; 
tt, fcr^-i^n^^v^n/W^v-rjrA (b i s 
- (C 5 H 5 ) 2 Mg) £{£fflLfc 0 Mg©K-^ 
M©/&:6:&S^©M&*fi, 1^11 0 3, 103a* 
1*2X1 0l9cm-3£jfe5,fc 5K:»j£U!:. 

[0 0 6 5] tSfCDay^M 10 3 a ©/5jc8H£ 1 

1 o o'c-cttTLfca, mmmmwi 1 &£i&ia#©fi 

iSMlllrSOtiJU 3y:?^Mi03aOiI 

v 5 * Ml 0 3 a <75^B£B£)f:# 1 . 2 

flfSrfEft LT, p J£-&J&®1 10 5 3 ^Jfc©ffl 

±>?, -ffl-Srl 1 OMmir-fSjE^om^Pfitl^* 
huvx bttZffla U 3y^^Ml03a©Si?: 

[0 0 6 6] *©8K *®tC^JD0XSrJSL7t7d- h U 

«Sri«t-f5-<y y ?a (Be) -ftyia^ifc, 

*D5$*£E(i8 0KV(c|§:^Lfc o K— Xfi|i4 X 1 0 12 
cm-2tbfc 0 aASttli, ftA-ft^If^^ y V 

faf-*ru hg i o 3 a<Dmm&ftmzLxm 
i 5tffi»itt. plMilio5 

©Jgjfc^JSflWfcKiaW W fC B e <>( * V «r a X~t 3 It #> © 

[0067] -rxttt h ui/x. vps) zmmLm 



f§ffii&fcl 1 %M1£.X'7-— /HtFfttCfiBALJt. 

IB^jt-LTlglcMtfc. ^10"3h-/U (Tor 
r) ©Hffl*KaiaUTiftl 0#R5J, |S]JfSS©*fcffil- 

(Ar) ^STT^-zHPrtlcSEii^-ftr, T--^ 

[0 0 6 8] &<C, 7 -—frVFOtYUmm^fUffiLtzm 

&ftT.Mmommm*$im-y-±7'?w&mz 8 o otrc 

MLfc, jaS*s**J6 0 0'CtcPJitLfcB#,£T\ 

S8S4£r (7^7n-3y)-D-7 (MFC) ) T-JESfe 
Kg#2. 5 y y hMCISSLfe. 7°^ Officii. 
^tv|c«H4i-?,^*>!t (J 1 S-Kffite) T«L, f$ 
fc-*~©8A«;fc£rlM»^3fcft©—« 
W4P1 D^«;©ia*W«i«^AA Lfc„ 8 0 O'CJCPJ 
»Lfc&, [BlrfiSMnBttC 2 5#(CW*m}$U ag#| 
JlEflci l^T^-zvLfc. T=-^**T«tt*jaigft*P 
L/c 0 ^©T=— /Hci t), B e-f ;*>£i£AL/crJiI*£ 

ti, Biopfli 3 o i^WffinftU ¥ffi^T— ia 

Sri 1 0 t f SIBft WOiSSS^ t VftAf « 

(iftSStW *vaAS) 106t4o&. 

[0 0 6 9] T^-A-SrJSLfcit, «g*Si£#ll©© 
tiTfcS^V^^ hg 1 0 3 a ©*5ffi#©|M£©Jg 
gtS:, «*©««-&*fflv^TBl#Lfcfl«E-«E«H±^ 
fctHULfc. ^W(CB e^V£&ALfcffit£ (p?g 
0 5SrJg^i-5^©««c) ©J££a«:#J4~ 
5KQiaWc„ — Be^^roSA^lLtl^ 
V^^©«*ffiifi#©S5t«, */L2*fr£LHg;<£j5 Q 

1 0 6 <DBl$,*m&-f5> - i ^x*#/c 0 
[0 0 7 0] *fc, 2 2k^d->R*^«Hfe (SIMS) 
(Ci5B eiB : ?-«ff©«3#lfl]©#W*£*a»&H:, ?£A 
LfcBe «S8EA*tti:«*fcLS SSf^T'ffi^$nSiE 

«t ►) , *^W(C#t>S±|S©T=— ^#f4, B e ©^ 

J4**ifi5i:j{e3©tt, 3y?^Hl0 3a©»bfi 
0. 0 7^m(Di^t*feofc„ 

[0 0 7 1] ±|E©«gfSit^ 1 1 JWPi Lt» 

tfitSr^W(c:^i-|lit s lll7©A-A8fr®T*fc'9, 0 7 
r*»*^*— K©¥B^0T-*>5. rixe>©H^*3 
^T, K5 0J4, ±!2©«S«3gft:i lie 

[0 0 7 2] 5feT, n YW& 109^ 

«c^E5*3t@l 0 2, ±35^7 5/ Ml 0 3M3^ 
^Ml03aSr, 7>V^-*9^ (CH 4 ) -7k* 
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y^^^m, T§I5^ 7 y KJS 1 0 1 to^SSG^ l 
5 0 nm|&*-f 5iiM5i£, HLfc, aty^ 
V^tCj; "9SMLfcT95^ vy KilOl OSIKnJg 

s> K«H 1 0 9 SrffM Lfc 0 n fl^y K«H 10 9 
14, T/W5 = *A (Al) ¥foJ»£>«fj&Lfc. 
[0 0 7 3]-*, 7°7X-7oi5/f-v^mta#1-6^ 
>?^Hl03a ±(DBS^{CI4, BUff^ 1 5 0 A 

0 4Wlfc. jWc, S3ttt«ffii o 4±»ctt, ff£ 
*9 5 0A©N i««rJtffi*#Lfc. I^IfSI^bN 

1 5*W&# L7t«/i«£# llSrKOtb Lfc*£, p Tfcfc 
StIi0 5©Wftf«, rtH'ftyiiALfc 

0 0*C-C5»Wti:9ift{k$*, "SMb^y 
*-/M N i 0 2 ) Sr±tt5Allil{l*«ffllH 0 4a 

[0074] &mmikVoi%mm 1 o 4 a l 

f4, HEffi*— aroft^jJS 100/j mtDJEWftM t1rZ> p 

1 0 5 S:-«ttfcH£aK*&lc<fco-C?&8L 
fc„ pf^MIl 0 5 {4, JBIffSr^O. 5/jmi:t5 
Au-Be (3%) ^*»^5Au-Begl05a 

<d±^ mm%mi. 2 nmti-^Au^i 0 5 b%m 

[0 0 7 5] p &£ffittff 105 C9J&B© f-i>i4, i^S 

jffimsi 0 5wjsffi^{c^-f-5«s^-r^-^aAffi^i 

0 6OStifiai4«ll. 2fg^/iofc 0 
[0 0 7 6] ±|E#f$;cDLED5 OtC&^T, nM'<V 
Kfcffil 0 9Mp»MlSl 0 5 PdJKfiiJgmjESrEP 
*DU, 3§7fe£4>rfc 0 LED5 Of4H £ &<£>3g3fc£SL7 v c„ 
^3t» t t , '6»*i4^4 4 5 nm-Cfcofc,, Wfe»^3t® 
«l4S7tttmffi 1 0 4 Sr»RLfctt£«l::,RA,-T?VN£ 0 

&a>ofc„ rtuciD, ±IEc7>i«igSt^^->aA^i 
0 6(4, *8ElfiJtJli:LT©SBSrai5 tOiWWr^tt 
fc. )H*r6]*?S{£^ 2 0 5 !)7>"<7 (mA) £ Lfc^O 
H#ft«EWU #*>3. 7VC&o;fc D igf^[S]«^Sr 1 0 
W?d7^7 (fiA) t Lfc^cDig^faSJE, i-* 

«©:«#i*&*«JII Lfc8!l£T-f4, «2rr6]*«E«r 2 0 5 V 
T>s<T (mA) ffl«LfcRBro»3teiil2>tts 18^^ 
n!7;/h ( M W) T'fcofc (0 8 ) „ 

[0077] (tf 2 mmm) r. 2 nj£0ij-e<4, ±ie 

^l^JS^JiclEftoagWit^oSr^Sw^v^^ hg 
•7CVDici?ii{bSi (s i n) Bl, M7t hi/i? 



1-fiJgftL, BS£l 4 0 umbirZ>TX?ttmQm®& 
ML, *W^^^WWP««lcf4 N «*»*2 8ii- 
SlttOg* (Si) ^ty^ALf:. Jni§*flEI4 6 
OKVirL, K— X (dose) ikf4 4 X 1 0 13 c m" 2 
tLtz 0 A«^^yt"-Mc»t5Mg K-T'S^y 

L, v^SrKJtL-fc. #HJ£#|T-i4, S i^^J- 

iso&mmmitf P »a©-g-fi-©jf wo 1/2 (crwc^ 

i *>co&l^fM(4, =V*^gc9*ffi/4*P>i&0. 
0 5m m-CfcSiSat btbfco 
[0 0 7 8] -^x^£tco±J§£$;1-:7;j- h 

BtS^&SrTV^T (NH 3 ) 1 : A r ;#X 3 CO 
-^11.9 5 0^7 5 0^15®, fe^l2. 5 

t:©W-g-c»jai-5«i?&jfefc«iofc e 7 5 onci»b** 

LfcfW£f4, ^HOp^SifJiiSS^kL, ¥BtST*ia 
g?rl40Mmi:t5 PlBVWmt&tfM tvaASS 
(igiffifivf^vjiAS) 

[0 0 7 9] T = -^&J6Lfc«, »ftBig#©*«Jl 
S&WKS i ^ ^-v^aALfcm^ <p«-&&«li&Jg 

SrflfcBi" 5 r t *s -e §r it . 
[0080] » 1 5fe&W£!E#<E>^S:fCglJ 19 , a 

*tt*S±iC^^tbfc, &MtWM<DAu • Be/A 
u©a»«dc*»e>^5 p^^ffi«H5:«x.7cL ED£f£ 

«Lfc. b:€i^i 0 0 umk-rzpMnmnmi-t.. w& 

% 1 4 0 Mmir-rSR^Oi^ffi^^-vaA^cO-h* 
^CO^'C^-^a^-frT^figL/Co rcOLEDCO, 

[0081] (se 3 urn m) z<d%!3 nmmx'te, ±ia 

^lUiS^JidKftcoaatftit^coft^S©^^^^ hJI 
1« (Si0 2 ) 1, RXfiffi&4,tfAZ<D7* H/-^ 
M«HSr^fiEt-5 ^^©ffiJjEKife 5 ^ ^ «-*38RWl- 
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4©lfliOv^->^ (Mg) ^ty^aALfc, 1" 

x 1 0l3 cm -2t Lfc 0 AW^^yt-Al^tSMg 

#y VJ*%*mo-kVr<r>mW-<r>i/2\z. 1 ffi1zt£\,^Z:o\z. : &. 
A*tt*RSLfc. ilB^iD^imfficl^itSMg-r^-^ 
wS^Sii, 3y^^Mo»f)»o. 0 7 M m 

[0 0 8 2] -e^^*t^±Jl*^-t-7^ hU-^ hWfc 

fc«S«jgft:SrNH3^ 1 : N 2 #* 3 (Ojffifiifc-Cfll/fc 
£ftfc#B»#*rtT*T=— /VLfc„ T— — vW4, 9 0 
0^^8 0 0^15^ 0°C<Dm^X\ £ 

fc, 8 0 0"C*»C>6 5 O'CICSSifcttl 5t/#<£>f'J-£ 
T', #^|^?ai--5#^j£(cftofc 0 6 5 0t*>5)tiail 

mm*, mmnpj&mzynt&mtv, w-mmx— mz 

i o o n mk1rZJEljMi$i<D& l W8i'< *>mxm$. (M 

[0083] T--jv*m\,tc'&^ mmmm&(ommm 

&A««<?A ajtttWttSrJKfiK-t-S^^ffligEroStFiHoft 

[0 0 84] Sg 1 ^ffi^iJ(CiE«^^ffi(CliJ 9 , S 

tttt«K±K:jgj3t3;h,fcs fiBSr— a#s 10 0m m^jE 
Mtt5Au • Zn/AuOiI*^?)^5p^ 
iWifll^fcLEDtffiRLfc. p^^«Sc0Ji£g5 

ymAmm<ommmtit-wc^-<±ti a :©led© > m 

[00 8 5] (14 HiStfiJ) r (75$f? 4 Jdfc0!|-Ctt, ±|B 



4tt5 1.*©^^v")A (Mg) -f^-^Sr^Stca 
ALfCo iDji«BE«Mg-f^-VOS^S^3V^^ h 

7 0KVM5 0 KVi Lfc„ K— XSiiJpii 
fltJIfCft)*? fc-f 4 X l 0 13 c m-2 1 Lfc„ ±15(7? 

S^filStC4o(t5Mg(Dt°-^J^T-Sa(4,%5~6 X 1 
0 18 a t om s/cm 3 £ JMI t> kftfc,, Mg'ftVt 

[0 0 8 6] fl^§*Jfi0J©#J«fcf£^T=-^Lfc. T 
--/MS. 8US«5Sfr©ft*JB-?*>-5 Mo* 

fc. rntcJ:9, &m&Axmmz*bLtzm,&.t7i4st- 

[oo8 7] m 3 mMm^mmtmm<oh ed ^ 

fc. -fflfc- 1 0 0 nmk-f-ZlEJjMpl&iS&WMiDTJD 
[0 0 8 8] 5 HJSW :©|5 ^Jfe^Ttt, ±|E 

MfflXiDj * >3LA(r>fc£><D-^x ?V;m Uffl$.*W&&i 
-r^W*® 1 0 3 btUi. v^^tfSH 0 3 bSrfiJ 

K-f-sr. tt-MLfc-7^^0ipaf 1 1 e^Kttr 

PJJBtt<OBBn8WH 1 6 a«r, 2 5/ i mflIt«3fi 
[0 0 8 9] :©T^^Bn«*l 1 6tettfS3 3afi 

m^mM^^xMg^^-^^&ALtzo -f^yaA 
jB3Hit0!iicieiio#ffl*^rtt?T=-^Lfc. 
T=-/H±, ^ffiJ; 9 9 5 ot:{c: 1 o oXz/ftomstv 

#?fiL.fc^. 9 5 0t*»b8 0 0tKS5S, 15V 
tt<Dm-&-X\ 8 0 0°C*^ 6 5 O'CtC^Sigli. 

1 0 < C/^c7?fi|-a-T% ^ftffl+Satf&ifcfcttofc. 6 

[0 0 9 0] T=.-^m, agt$ii#ro**)iT-fo5=< 

Mg-f^->sraAL/cffiig (pj&i3m.nM*Mf&-rz>=f' 
■fe<omi&) (Dfemam 2 k q t tt 9 , ^ftAi« 
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[0 0 9 1] ifclc, Jg l &mm\z&M<0¥&\z.9>\ 9 . 3 
*tt«B±lC»jft**lfcJtffi*r-ia* lOO/i mCDIE* 
fttSAu • Zn/Au©M#J**»bJ*5, p?g-& 
ItaSrlifcLEDSrffRLfc, p JB-&ffimffi©JEB5 

*is«©i*astt'r*vaA**©*fi-o*iiia (4. 4 

x i o-5 cm 2 ) (4, pl&is&WMOI&Mfa (lxio 
-4 C m2) |C*tU 0. 4 4fgi:ftofc. 
[0 0 9 2] f§3|IJfe#]K:lESc£|p|1t©LED£- 

TMlS>5dSKffe»3t^ffiB$nfc. rOLEDtll fill 

©mfcflk **k:jb 3 mm.m 3©led tot lx &mi±n 

ffi<, iS»*[fi]«jffiSr 1 0 m At L/c|^©^tU;M64 0 V 
*«E-«BE (1-v) «H±fc», v^^py^Xvt* 

fee ^om. maizmfzxotimftmmbtitc 
[oo93] ut&rn) m i mm9ttz.fBML<ommw& i 

lfrrtKl, ^*vaA&tfT-->^QIJ£j:5iS5&#W 

w#LEDie:iti5LT, ztincommtttefro-fttf, m 
(118) „ «hc, «***y*»4, pf^jti 

^-SrtT'fcofc, iSSS^^vaAfg^Sr^Lftl^p 
JB-&ffi«ffi«rfll;fcfcLEDfc*>o-Cfi. m+WiWnM* 

[00 94] ±!E£>#3IJ£0iJ-ei4, #3&8&»3fe*V * 
- K (LED) ICif ffl Lfc*^Ko^Ttft91 L-fc*s, * 
3SWI4, flboSHt*^-, «*.tfu-H»^>T*-K (L 
D) {Ctl^«tCiiffli-5r t&X$Z>. 

[0 0 9 5] 

1 369S ©3b* 1 r ©3PJ {4±1E Lfcirici^iicSC-?, 
«l(c|B«(O^B^T*i4. p^SfWiWrtSBtc-f;*-^* 

tf&Am&m<Dumt LTttJttkKHBvwjeoe o ot: 
eiJb ioo or^T^a^T-aA^Ma^Jg-f-r t t\ 

S$}£^*v&Affi$£ffM-f 5r ti Lfc. -f^yi 
Ai$lC$g£Lfc&Affl«l4, ^KlsltlStfCV^fcti 



ix-Cv^So-C, SS16tit'f2j-vjiA«ne©jgfiElc^:t<* 
~<0*g*&W*«*«:» ^Set-r^-^aA®^(-J:oTJ6 

[0 0 9 6] »*«3 fi|E«c<038M-Cf±, i^ffifci 

^VSA^© 5 ?®***, pJK^ffi^ffirojSBoaic*] 

Lxmmvx^Zo pwism9.M<D&.mmziti.xmm. 
mm&frb%<oT%&w.<o&ytmizM&ffj\cmuLxm 
«^tfai> %i%m^<Dmm,tm'p vx&ytm?} 

#*f*LTp^£ffi^©«Stt*teT£**a s , 
WCtt* iBjffifcW *v&A1gt!£©¥S«£: p WsiS&mM 

©j&wa©o. 4msx±2. omsiTtvtcnx. mi& 

[0097] $e>tc:, 8*3ft9[4fcflE*w>36iJ&-ew:, P ?g 

^*^S©rtgP(caA-f * ><D&&ffi&i: P 
#J§©*B#>e>-t©gJ?©l/2EJlTi: Lfc©-C\ i£A 

ftg © fift L T n V ^»3t Sr«» $ * 5 r t 
Tf#5. p«M£*fM<&*E«#9lc*ifflK 

w^aA««i4s^j5SS*tawiic*5is, pfsii 

[0 0 9 8] W*«5 (Cf5«©|gPJT'{4, KiS^: 

5(CLfcOT% m^A©«-g-{-it«LT. H^S^ 

[oo99] ^/c, 6 ^ffi«©»wei±, aA-r 
S-f^-y-S^, p?K#lt«:(cfe!rai-5p^*fi^ii:PI- 
fes^ttiaeiLfc^^sr^r-rstwi: L/t©x\ n 

^«**»c«Ai-*J:5*wi:tBSit-C*. p^^#{*: 
;>j 3 r t ^x'^ So 



(15) 



^#P^¥l 1-186600 



10 1 ] *mmic&?>ik&V!>¥m#&itm*<Dffimw& 
[H3] pmm^<r>w.&Aft<Dmmfrb<Dm&i l ctt-tz> 

[04] J *y&A&£mzft<>tzm'&<D3LA4 

feftmzTjk-rmxhZo 

nasi *^pjo^i^ffi^jtc«5as«iitf*^^-rii 

X'foZo 

[0 6] ^l^^T*©^^^— KWWffi^it^ 

[07] n i ■mmmx(o^,%^4 k© ftsssit- 

[0 8 ] =&*JS0i]-r'^Lfc|§3t^V^— K©lt4#tt£ 

^-r0T'fc6 o 

[0 9] ^5^JgFi|-e»'r^->aA©/ci6(0-vXj7M^ 

p ^^^lc^i-0-c-fc 5„ 

[01 0] ^*©|§*^^-- KcD^S«3tSr«H(Dia 
«*«?r-&*T^W{C^-t-0T'fe5o 
[W-^-O^J] 



2 mytm 

3 p^S (pff^gfrJI) 
5 p ftZisJMMfe 

i o {b-gW^&l&ftPlf-T- 

1 1 mmtmfr 

5 0 V (LED) 

10 0 S« 

101 T&t^yVm 

10 2 IgftJI 

10 3 ±g|5^ 7 y KJf 

10 3a ^y^^ H 

i o 4 mytitmm 

10 4a &JR&{b4&{£»BI 

105 P Mismmm 

106 usi^^vaA^ 
109 n mwm 

130 p^g 

N, NO, Nl, N2, N3 jiA-f^-^SS 



[0 1] 



[02] 



5 



10 ^b^¥-t^ 




[03] 



m 

at 

N 





.ft 
A 

-r 

CO 
* 

IV 



[04] 



* — sxim Rp2 




Rp> Rp2 R P | 



i *9U 




qeoi 



[61] 



0 I ~ 


0 > - 


o g < 


(A) B&feJ^ 


(»»»Y^) 0 


* • 0 


0 * 1 


* n » s 


9 * P 


P 


s *c 


(A) SB^W 


B 


9 T 


6 I 




Z E f» 


ee * 


9 P 


(mu) 
















& K * 3* 


warn 






a ait 




0 9< 


S 9 < 


0 s< 


(A) s&i^iK 


0 1 


0 'Z 


Z 'X 


* * a 


9 *C 1 




i *e 


(A) aa^^Kf 


8 I 


i 1 


8 I 




Z P P 


6G P 


S VP 


(rati) 



























ism] 





\ [SOI 



001- 
BOOl- 
101- 
201- 



fCOl 



[9i] 




00998I-Il7kM# 



(91) 



(17) 



#5^11-186600 




200 



